SEQUENCE LISTING 

<110> E.I. duPont de Nemours and Co., Inc. 
Suh, Wonchul 

<120> Method for chromosomal Engineering 

<130> CL1878 US NA 

<150> US 60/434602 
<151> 2002-12-19 

<160> 37 

<170> Patentln version 3.2 

<210> 1 

<211> 61 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer Tl(dxs) 

<400> 1 

tggaagcgct agcggactac atcatccagc gtaataaata acgtcttgag cgattgtgta 60 
g 61 



<210> 2 
<211> 70 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer Bl(T5) 
<400> 2 

ctcgaggtga agacgaaagg gcctcgtgat acgcctattt ttataggtta catatgaata 60 
tcctccttag 70 



<210> 3 

<211> 32 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer T2(T5) 

<400> 3 

taacctataa aaataggcgt atcacgaggc cc 



32 



<210> 4 
<211> 70 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer B2(dxs) 
<400> 4 

ggagtcgacc agtgccaggg tcgggtattt ggcaatatca aaactcatag ttaatttctc 60 
ctctttaatg 70 
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<210> 5 

<211> 26 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer Tl 

<400> 5 

cgccagtcgc tgaaacaact ggctga 26 

<210> 6 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer T2 

<400> 6 

cagtcatagc cgaatagcct 20 

<210> 7 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer T3 

<400> 7 

cggtgccctg aatgaactgc 20 

<210> 8 

<211> 26 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer T4 

<400> 8 

tggcaacagt cgtagctcct gggtgg 26 

<210> 9 

<211> 65 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer T(idi) 

<400> 9 

tctgatgcgc aagctgaaga aaaatgagca tggagaataa tatgacgtct tgagcgattg 60 
tgtag 65 

<210> 10 

<211> 68 

<212> DNA 

<213> Artificial sequence 
<220> 
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<223> Primer B(idi) 



<400> 10 

tgggaactcc ctgtgcattc aataaaatga cgtgttccgt ttgcatagtt aatttctcct 



60 



ctttaatg 



68 



<210> 11 

<211> 25 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer T5 

<400> 11 

tcatgctgac ctggtgaagg aatcc 25 



<210> 12 

<211> 25 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer T6 



<210> 13 

<211> 42 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer Tt5 

<400> 13 

atcatgacat taacatatga aaataggcgt atcacgaggc cc 42 



<210> 14 

<211> 38 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer Bt5 



<210> 15 
<211> 1860 
<212> DNA 

<213> Methyl omonas 16a 
<400> 15 

atgaaactga ccaccgacta tcccttgctt aaaaacatcc acacgccggc ggacatacgc 60 

gcgctgtcca aggaccagct ccagcaactg gctgacgagg tgcgcggcta tctgacccac 120 

acggtcagca tttccggcgg ccattttgcg gccggcctcg gcaccgtgga actgaccgtg 180 

gccttgcatt atgtgttcaa tacccccgtc gatcagttgg tctgggacgt gggccatcag 240 
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<400> 12 

tcatgctgac ctggtgaagg aatcc 



25 



<400> 14 

gatgcgatcc catatgagtt aatttctcct ctttaatg 



38 



gcctatccgc acaagattct gaccggtcgc 
ggcggggtgt cagcctttcc ggcgcgggac 
cattccagca cctcgatcag cgcggcactg 
gaagacaaga agatggtagc catcatcggc 
gaggcgatga atcatgccgg cgatgtgaat 
gatatgtcga tctcgccgcc ggtcggggcg 
agcaagtttt attcgtcggt gcgggaagag 
gtgtgggaac tggcgcgcaa gaccgaggaa 
ttgttcgagg aattgggctt caattatttc 
ctggtgtcga ccctggaaaa tctgaaggat 
accaagaagg gcaaaggcta tgcgccagcc 
ccggctttcg atccgaccaa ggatttcctg 
tataccgagg tgttcggccg ctggctgtgc 
ggcatcacgc cggcgatgcg cgaaggctct 
aatcgctatt tcgatgtcgc catcgccgag 
gcctgccagg gcgccaagcc ggtggtggcg 
gatcagttga tccacgacgt ggccttgcag 
gccggcttgg tcggcccgga tggaccgacc 
cgctgtattc cgaacatgct gatcatggct 
ctgaccaccg gcttccaaca ccatggcccg 
cccggggcgg caatcgatcc gaccctgacc 
caccacggca gccgcatcgc cattctggcc 
gccggcaagc agctgggcgc gacggtggtg 
gccttggtgc tggaattggc caggacgcac 
atcgccggcg gcgctggcag tgcgatcaac 
ccggtctgca acatcggcct gcccgaccgc 
ctcagcctgg tcggcctcga cagcaagggc 

<210> 16 

<211> 65 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer Tl(dxsl6a) 

<400> 16 

cactaacgcc cgcacattgc tgcgggcttt 
tgtag 



aaggagcgca 


tgccgaccat 


tcgcaccctg 


300 


gagagcgaat 


acgatgcctt 


cggcgtcggc 


360 


ggcatggcca 


ttgcgtcgca 


gctgcgcggc 


420 


gacggttcca 


tcaccggcgg 


catggcctat 


480 


gccaacctgc 


tggtgatctt 


gaacgacaac 


540 


atgaacaatt 


atctgaccaa 


ggtgttgtcg 


600 


agcaagaaag 


ctctggccaa 


gatgccgtcg 


660 


cacgtgaagg 


gcatgatcgt 


gcccggtacc 


720 


ggcccgatcg 


acggccatga 


tgtcgagatg 


780 


ttgaccgggc 


cggtattcct 


gcatgtggtg 


840 


gagaaagacc 


cgttggccta 


ccatggcgtg 


900 


cccaaggcgg 


cgccgtcgcc 


gcatccgacc 


960 


gacatggcgg 


ctcaagacga 


gcgcttgctg 


1020 


ggtttggtgg 


aattctcaca 


gaaatttccg 


1080 


cagcatgcgg 


tgaccttggc 


cgccggccag 


1140 


atttattcca 


ccttcctgca 


acgcggttac 


1200 


aacttagata 


tgctctttgc 


actggatcgt 


1260 


catgctggcg 


cctttgatta 


cagctacatg 


1320 


ccagccgacg 


agaacgagtg 


caggcagatg 


1380 


gcttcggtgc 


gctatccgcg 


cggcaaaggg 


1440 


gcgctggaga 


tcggcaaggc 


cgaagtcaga 


1500 


tggggcagca 


tggtcacgcc 


tgccgtcgaa 


1560 


aacatgcgtt 


tcgtcaagcc 


gttcgatcaa 


1620 


gatgtgttcg 


tcaccgtcga 


ggaaaacgtc 


1680 


accttcctgc 


aggcgcagaa 


ggtgctgatg 


1740 


ttcgtcgagc 


aaggtagtcg 


cgaggaattg 


1800 


atcctcgcca 


ccatcgaaca 


gttttgcgct 


1860 


ttgattcatt 


tcgcacgtct 


tgagcgattg 


60 



65 
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<210> 17 

<211> 51 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer Bl(dxsl6a) 

<400> 17 

agtagaggga agtctttgga aagagccata gttaatttct cctctttaat g 51 

<210> 18 

<211> 55 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer T2(dxsl6a) 

<400> 18 

acagaattca ttaaagagga gaaattaact atggctcttt ccaaagactt ccctc 55 

<210> 19 

<211> 68 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer B2(dxsl6a) 

<400> 19 

aggagcgaag tgattatcag tatgctgttc atatagcctc gaattatcaa gcgcaaaact 60 
gttcgatg 68 

<210> 20 

<211> 25 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer T7 

<400> 20 

accggatatc accacttatc tgctc 25 

<210> 21 

<211> 25 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer T8 

<400> 21 

atgctgaccg tgtgggtcag atagc 25 

<210> 22 

<211> 25 

<212> DNA 

<213> Artificial sequence 
<220> 
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<223> Primer T9 
<400> 22 

gcgatattgt atgtctgatt cagga 25 

<210> 23 

<211> 65 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer Tl(crtE) 

<400> 23 

agccgtcgca ggaggaacaa ctcatatcat cattgcgatc tcgaccgtct tgagcgattg 60 
tgtag 65 



<210> 


24 


<211> 


51 _ 


<212> 


DNA 


<213> 


Arti f i ci al sequence 


<220> 




<223> 


Primer Bl(crtE) 


<400> 


24 



tgaacgtgtt tttttgcgca gaccgtcata gttaatttct cctctttaat g 51 

<210> 2 5 

<211> 5 5 

<212> DNA 

<213> Artificial sequence ( 
<220> 

<223> Primer T2(crtE) 

<400> 25 

acagaattca ttaaagagga gaaattaact atgacggtct gcgcaaaaaa acacg 55 

<210> 26 

<211> 65 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer B2(crtE) 

<400> 26 

agaatgacca gctggatgca ttatctttat ttggatcatt gagggttaac tgacggcagc 60 
gagtt 65 



<210> 


27 


<211> 


26 


<212> 


DNA 


<213> 


Artifi cial 


<220> 




<223> 


Primer T10 


<400> 


27 



ccatgaccct acattgtgat ctatag 26 
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<210> 28 

<211> 56 

<212> DNA 

<213> Arti f i ci al sequence 
<220> 

<223> Primer Bl(crtlB) 

<400> 28 

tcctccagca ttaagcctgc cgtcgccttt taactgacgg cagcgagttt tttgtc 56 

<210> 29 

<211> 54 

<212> DNA 

<213> Artificial sequence 

<220> 

<223> Primer T2CcrtlB) 

<400> 29 

tttgacaaaa aactcgctgc cgtcagttaa aaggcgacgg caggcttaat gctg 54 

<210> 30 

<211> 65 

<212> DNA 

<213> Arti f i ci al sequence 

<220> 

<223> Primer B2(crtlB) 

<400> 30 

agaatgacca gctggatgca ttatctttat ttggatcatt gagggctaga tcgggcgctg 60 
ccaga 65 

<210> 31 

<211> 25 

<212> DNA 

<213> Artifi cial sequence 

<220> 

<223> Primer Til 

<400> 31 

acacgttcac cttactggca tttcg 25 

<210> 32 

<211> 25 

<212> DNA 

<213> Arti f i ci al sequence 
<220> 

<223> Primer T12 

<400> 32 

ctagatcggg cgctgccaga gatga 25 

<210> 33 

<211> 25 

<212> DNA 

<213> Arti f i ci al sequence 

<220> 
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<223> Primer T13 

<400> 33 

ggaaccattg aactggaccc taacg 25 

<210> 34 

<211> 3267 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Plasmid pKD4 



<400> 34 
agaxxgcagc 


axxacacgxc 


+- yi «i y*l y~ « «^ -4— -f- 

xxgagcgaxx 


gxgtaggctg 


gagexge x lc 


gaagttccta 


f A 

60 


■4- ^\ y— -4- -4- y— — % y«« 

LacT.LLCT.ag 


agaaxaggaa 


exxeggaaxa 


ggaacttcaa 


gatcccctca 


cgctgccgca 


120 


agcacxcagg 


gegcaaggge 


xgcxaaagga 


ageggaacac 


gtagaaagee 


agtcegcaga 


i on 

180 


aacggxgcxg 


accccggatg 


aatgtcagct 


actgggctat: 


ctggacaagg 


gaaaacgcaa 


240 


gcgcaaagag 


aaagcaggta 


gettgeagtg 


ggcttacatg 


gcgatagcta 


gaetgggegg 


—\r\r\ 

300 


-4- -f- -f- H i /— 

xxxxaxggac 


ageaagegaa 


ccggaattgc 


cagctggggc 


gccctctggt 


aaggttggga 


~y s~ r\ 

360 


agcccxgcaa 


agxaaacxgg 


axggcxxxcx 


"tgccgccaag 


gatctgatgg 


cgcaggggat 


420 


y— — » — 1 y-| — . -4— y— -f- y-a 

caagaxcxga 


xcaagagaca 


g gat: gag gat: 


cgtttcgcat 


gattgaacaa 


gatggattgc 


480 


acgcaggxxc 


y— y~ y>« y"i y— y~» y-« ^4- 

xccggccgcx 


xgggxggaga 


ggcxaxxegg 


ctatgactgg 


gcacaacaga 


540 


caaxcggcxg 


cxcxgaxgcc 


gccgxgxxcc 


ggcxgxcagc 


geaggggege 


ccggttcttt 


bOO 


xxgxcaagac 


y— y-« y— y— -4- y« -4- y" y— 

cgaccxgxcc 


-4— y«« y— y— -4- ^ 

ggxgcccxga 


axgaaexgea 


ggacgaggca 


gegeggctat 


CCA 

obO 


cgxggcxggc 


cacgacgggc 


gxxccxxgcg 


cagctgtgct 


cgacgttgtc 


actgaagegg 


720 


gaagggacxg 


getgetattg 


ggcgaagtgc 


eggggcagga 


xctcctgtca 


tctcaccttg 


"7 O f\ 

780 


cxccxgccga 


gaaagtatcc 


atcatggctg 


atgcaatgcg 


geggctgeat 


aegcttgate 


OXA 

840 


cggctacctg 


cccattcgac 


caccaagcga 


aacategcat 


egagegagea 


cgtactcgga 


AAA 

900 


tggaagcegg 


tcttgtcgat 


caggatgatc 


tggacgaaga 


gcatcagggg 


ctcgcgccag 


960 


ccgaactgtt 


cgccaggctc 


aaggegegea 


tgcccgacgg 


cgaggatctc 


gtcgtgaccc 


1020 


atggcgatgc 


ctgcttgccg 


aatatcatgg 


tggaaaatgg 


ccgcttttct 


ggattcatcg 


1080 


actgtggccg 


gctgggtgtg 


gcggaccgct 


atcaggacat 


agcgttggct 


accegtgata 


1140 


ttgetgaaga 


gettggegge 


gaatgggctg 


accgcttcct 


cgtgctttac 


ggtatcgccg 


1200 


ctcccgattc 


gcagcgcatc 


gccttctatc 


gecttcttga 


cgagttcttc 


tgagegggae 


1260 


tctggggttc 


gaaatgaccg 


accaagcgac 


gcccaacctg 


ccatcacgag 


atttcgattc 


1320 


caccgccgcc 


ttctatgaaa 


ggttgggctt 


eggaategtt 


ttccgggacg 


ccggctggat 


1380 


gatcctccag 


cgeggggate 


tcatgctgga 


gttcttcgcc 


caccccagct 


teaaaagege 


1440 


tctgaagttc 


ctatactttc 


tagagaatag 


gaacttcgga 


ataggaacta 


aggaggatat 


1500 


tcatatggac 


catggctaat 


tcccatgtca 


gccgttaagt 


gttcctgtgt 


cactgaaaat 


1560 


tgctttgaga 


ggctctaagg 


gcttctcagt 


gcgttacatc 
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cctggcttgt 


tgtccacaac 


1620 



/— /"I ■♦- "f- ^ "3 ""1 /- f~ +- 

CgiladdCCI 


xaaaagcxxx 


aaaagccxxa 


xaxaxxcxxx 


4--|--»-4-4- / ^4-4 ,4- 

xxxxxcxxax 


aaaacxxaaa 


1 con 


accxxagagg 


cxaxxxaagx 


1 xgcxgaxxxa 


xaxxaaxxxx 


axtgttcaaa 


caxgagagct 


*1 "7 A C\ 




aacaxgagag 


*~ +■ /»• -^1 m 4- 
exxagxaegx 


y^* y~* «4— y^f ^ g*% 

xagecaxgag 


^ y*t y* 4V 4> ~\ yj 4W —«i y 

agexxagxae 


gtxagccaxg 


"1 OAfi 

loUU 


agggxxxagx 


xcgxxaaaca 


xgagagcxxa 


y^a -4— ^» y^i -4— «^ ~% ~% 

gxacgxxaaa 


"-\ +- yj y« «^ yj y ^— 

caxgagagcx 


xagtacgtga 


lobu 


/— -#- -j /-f 
aacaxgagag 


exxagxaegx 


— % -4- — ^ -4- ^ — « ~*% 

acxaxcaaca 


y™« y-« -4— -4- y-* — » y— -4— y-« 

ggxxgaacxg 


y- yj yj ^ 4— y— -4— y* y 

eggaxexxge 


ggccgcaaaa 




d L Lddddd Xy 


aagxxxxaaa 


xcaaxcxaaa 


gxaxaxaxga 


yj 4>* -»\ — \ — 1 y 4W 4V y« y« 

gxaaacxxgg 


tctgacagtt 


1980 


dCCdd XgC Li 


aaxcagxgag 


gcaccxaxcx 


y- m y y»t * -4— 4— ya 

cagegaxexg 


xcxaxxxcgx 


tcatccatag 


^040 


xxgccxgacx 


^— ■ y y y -4— y yj ■4— yj 

ccccgxcgxg 


4* y-v — * -4— — * — * y— -f— — \ 

xagaxaacxa 


y™ y« — » -4- % y n y« — \ 

egaxaeggga 


gggcttacca 


tctggcccca 


2100 


gxgCXgcaaX 


gaxaccgega 


y^i ^ s — y™ y~ y— y*< 

gacccacgcx 


y m y y y. y» y y y 

caccggc xcc 


agatitxatca 


gcaataaacc 


2160 


— h /~i r~ r~ e~% 

ay c cage egg 


aagggecgag 


cgcagaagxg 


gtccxgcaac 


"txtatccgcc 


tccatccagt 


2220 


cxax taa x xg 


txgccgggaa 


gctagagxaa 


gtagttcgcc 


agttaatagt 


ttgcgcaacg 


2280 


xxgxxgccax 


xgexacagge 


*-\ i4— y-i y^M -4— y>^i -4^ 

axeg xgg xgx 


cacgctcgtc 


gtttggtatig 


gcttcattca 


2340 


gcxccggxxc 


ccaacgaxca 


aggcgagxxa 


^ -4— *~* y y y y 

caxgaxcccc 


catgttgtgc 


aaaaaagegg 


2400 


xxagcxccxx 


cggxccxccg 


axcgxxgxca 


gaagtaagtx 


ggccgcagtg 


ttatcactca 


2460 


■4- /I ■♦- +- -5 +- *~t /-1 /~ 
xggxxaxggc 


1 /*i f ^ ^ +■ /^i +- 
ageaexgeax 


aaxxcxcxxa 


y +- y* -4— y «^ +- yj y» y 

cxgxcaxgcc 


4— y y* ysf k yj ^> 

axeegxaaga 


xgc x xxxcxg 


2 b20 


xgacxggxga 


gxacxcaacc 


aagxcaxxcx 


^ yj «4— — »k yj «4— y» 

gagaaxagxg 


xatgeggega 


ccgagttgct 


T con 
2 DOU 


cxxgcccggc 


gxeaaxaegg 


y»« -4— «^ -4— ^ y— y^ 

gaxaaxaccg 


y yj y y — » y — » 4— «^ y* 

cgccacaxag 


cagaacttta 


aaagtgctca 


2640 


-4— y~ -4— -4— y* y« ^ «^ 

xcaxxggaaa 


acgxxcxxcg 


gggegaaaac 


tctcaaggat 


cttaccgctg 


ttgagatcca 


2700 


gxxcgaxgxa 


acccacxcgx 


gcacccaacx 


yg — ■» ^— y -4- y ^ y* y 

gaxexxcage 


axexxtxacx 


ttcaccagcg 


2760 


xxxcxgggxg 


agcaaaaaca 


ggaaggcaaa 


axgccgcaaa 


aaagggaaxa 


agggegacac 


-> Q -)/-v 

2820 


yi y« — \ -4— y« 4W -4— y« 

ggaaaxgtxg 


aaxacxcaxa 


CXCXXCC XXX 


xxcaaxaxxa 


ttgaagcatt 


tatcagggtt 


2880 


axxgxcxcax 


gageggaxae 


_ 4_ _ -1-1- 

axaxxxgaax 


y*f +■ -^1 +- +- 4— ««t y« — % * 

gxaxxxagaa 


aaataaacaa 


ataggggttic 


2940 


cgcgcacaxx 


■4— y~ y— y— y» y^« m a a a 

xccccgaaaa 


/-^ <4>> y^ ^> ~\ y™» i4— y^« 

g tgccaccxg 


y — » 4— y y> — % -4 BB yi y* y 

caxcgaxggc 


cccccgatgg 


tagtgtgggg 


-} r\r\r\ 
3U00 


tctccccatg 


cgagagtagg 


gaactgccag 


gcatcaaata 


aaacgaaagg 


ctcagtcgaa 


3060 


agactgggee 


tttcgtttta 


tctgttgttt 


gtcggtgaac 


gctctcctga 


gtaggacaaa 


3120 


tccgccggga 


gcggatttga 


acgttgcgaa 


gcaacggccc 


ggagggtggc 


gggcaggacg 


3180 


cccgccataa 


actgccaggc 


atcaaattaa 


geagaaggee 


atectgaegg 


atggcctttt 


3240 


tgcgtggcca 


gtgecaaget 


tgcatgc 








3267 



<210> 35 

<211> 6329 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Plasmid pKD46 

<400> 35 

catcgattta ttatgacaac ttgaeggcta catcattcac tttttcttca caaccggcac 60 

ggaactcget cgggctggcc ccggtgcatt ttttaaatac ccgcgagaaa tagagttgat 120 
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cgtcaaaacc 


aacattgcga 


ccgacggtgg 


cgataggcat 


ccgggtggtg 


ctcaaaagca 


180 


gcttcgcctg 


gctgatacgt 


tggtcctcgc 


gccagcttaa 


gacgctaatc 


cctaactgct 


240 


ggcggaaaag 


atgtgacaga 


cgcgacggcg 


acaagcaaac 


atgctgtgcg 


acgctggcga 


300 


tatcaaaatt 


gctgtctgcc 


aggtgatcgc 


tgatgtactg 


acaagcctcg 


cgtacccgat 


360 


tatccatcgg 


tggatggagc 


gactcgttaa 


tcgcttccat 


gcgccgcagt 


aacaattgct 


420 


caagcagatt 


tatcgccagc 


agctccgaat 


agcgcccttc 


cccttgcccg 


gcgttaatga 


480 


tttgcccaaa 


caggtcgctg 


aaatgcggct 


ggtgcgcttc 


atccgggcga 


aagaaccccg 


540 


tattggcaaa 


tattgacggc 


cagttaagcc 


attcatgcca 


gtaggcgcgc 


ggacgaaagt 


600 


aaacccactg 


gtgataccat 


tcgcgagcct 


ccggatgacg 


accgtagtga 


tgaatctctc 


660 


ctggcgggaa 


cagcaaaata 


tcacccggtc 


ggcaaacaaa 


ttctcgtccc 


tgatttttca 


720 


ccaccccctg 


accgcgaatg 


gtgagattga 


gaatataacc 


tttcattccc 


agcggtcggt 


780 


cgataaaaaa 


atcgagataa 


ccgttggcct 


caatcggcgt 


taaacccgcc 


accagatggg 


840 


cattaaacga 


gtatcccggc 


agcaggggat 


cattttgcgc 


ttcagccata 


cttttcatac 


900 


tcccgccatt 


cagagaagaa 


accaattgtc 


catattgcat 


cagacattgc 


cgtcactgcg 


960 


tcttttactg 


gctcttctcg 


ctaaccaaac 


cggtaacccc 


gcttattaaa 


agcattctgt 


1020 


aacaaagcgg 


gaccaaagcc 


atgacaaaaa 


cgcgtaacaa 


aagtgtctat 


aatcacggca 


1080 


gaaaagtcca 


cattgattat 


ttgcacggcg 


tcacactttg 


ctatgccata 


gcatttttat 


1140 


ccataagatt 


agcggatcct 


acctgacgct 


ttttatcgca 


actctctact 


gtttctccat 


1200 


acccgttttt 


ttgggaattc 


gagctctaag 


gaggttataa 


aaaatggata 


ttaatactga 


1260 


aactgagatc 


aagcaaaagc 


attcactaac 


cccctttcct 


gttttcctaa 


tcagcccggc 


1320 


atttcgcggg 


cgatattttc 


acagctattt 


caggagttca 


gccatgaacg 


cttattacat 


1380 


tcaggatcgt 


cttgaggctc 


agagctgggc 


gcgtcactac 


cagcagctcg 


cccgtgaaga 


1440 


gaaagaggca 


gaactggcag 


acgacatgga 


aaaaggcctg 


ccccagcacc 


tgtttgaatc 


1500 


gctatgcatc 


gatcatttgc 


aacgccacgg 


ggccagcaaa 


aaatccatta 


cccgtgcgtt 


1560 


tgatgacgat 


gttgagtttc 


aggagcgcat 


ggcagaacac 


atccggtaca 


tggttgaaac 


1620 


cattgctcac 


caccaggttg 


atattgattc 


agaggtataa 


aacgaatgag 


tactgcactc 


1680 


gcaacgctgg 


ctgggaagct 


ggctgaacgt 


gtcggcatgg 


attctgtcga 


cccacaggaa 


1740 


ctgatcacca 


ctcttcgcca 


gacggcattt 


aaaggtgatg 


ccagcgatgc 


gcagttcatc 


1800 


gcattactga 


tcgttgccaa 


ccagtacggc 


cttaatccgt 


ggacgaaaga 


aatttacgcc 


1860 


tttcctgata 


agcagaatgg 


catcgttccg 


gtggtgggcg 


ttgatggctg 


gtcccgcatc 


1920 


atcaatgaaa 


accagcagtt 


tgatggcatg 


gactttgagc 


aggacaatga 


atcctgtaca 


1980 


tgccggattt 


accgcaagga 


ccgtaatcat 


ccgatctgcg 


ttaccgaatg 


gatggatgaa 


2040 


tgccgccgcg 


aaccattcaa 


aactcgcgaa 


ggcagagaaa 


tcacggggcc 


gtggcagtcg 


2100 


catcccaaac 


ggatgttacg 


tcataaagcc 


atgattcagt 


gtgcccgtct 


ggccttcgga 


2160 
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agagtatttg 


ttttcaaaag 


acttaacatg 


ttccagatta 


tattttatga 


atttttttaa 


4080 


ctggaaaaga 


taaggcaata 


tctcttcact 


aaaaactaat 


tctaattttt 


cgcttgagaa 


4140 


cttggcatag 


tttgtccact 


ggaaaatctc 


aaagccttta 


accaaaggat 


tcctgatttc 


4200 


cacagttctc 


gtcatcagct 


ctctggttgc 


tttagctaat acaccataag 
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cattttccct 


4260 



actgatgttc 


atcatctgag 


cgtattggtt 


ataagtgaac 


gataccgtcc 


gttctttcct 


4320 


tgtagggttt 


tcaatcgtgg 


ggttgagtag 


tgccacacag 


cataaaatta 


gcttggtttc 


4380 


atgctccgtt 


aagtcatagc 


gactaatcgc 


tagttcattt 


gctttgaaaa 


caactaattc 


4440 


agacatacat 


ctcaattggt 


ctaggtgatt 


ttaatcacta 


taccaattga. 


gatgggctag 


4500 


tcaatgataa 


ttactagtcc 


ttttcctttg 


agttgtgggt 


atctgtaaat 


tctgctagac 


4560 


ctttgctgga 


aaacttgtaa 


attctgctag 


accctctgta 


aattccgcta 


gacctttgtg 


4620 


tgtttttttt 


gtttatattc 


aagtggttat 


aatttataga 


ataaagaaag 


aataaaaaaa 


4680 


gataaaaaga 


atagatccca 


gccctgtgta 


taactcacta 


ctttagtcag 


ttccgcagta 


4740 


ttacaaaagg 


atgtcgcaaa 


cgctgtttgc 


tcctctacaa 


aacagacctt 


aaaaccctaa 


4800 


aggcttaagt 


agcaccctcg 


caagctcggt 


tgcggccgca 


atcgggcaaa 


tcgctgaata 


4860 


ttccttttgt 


ctccgaccat 


caggcacctg 


agtcgctgtc 


tttttcgtga 


cattcagttc 


4920 


gctgcgctca 


cggctctggc 


agtgaatggg 


ggtaaatggc 


actacaggcg 


ccttttatgg 


4980 


attcatgcaa 


ggaaactacc 


cataatacaa 


gaaaagcccg 


tcacgggctt 


ctcagggcgt 


5040 


tttatggcgg 


gtctgctatg 


tggtgctatc 


tgactttttg 


ctgttcagca 


gttcctgccc 


5100 


tctgattttc 


cagtctgacc 


acttcggatt 


atcccgtgac 


aggtcattca 


gactggctaa 


5160 


tgcacccagt 


aaggcagcgg 


tatcatcaac 


ggggtctgac 


gctcagtgga 


acgaaaactc 


5220 


acgttaaggg 


attttggtca 


tgagattatc 


aaaaaggatc 


ttcacctaga 


tccttttaaa 


5280 


ttaaaaatga 


agttttaaat 


caatctaaag 


tatatatgag 


taaacttggt 


ctgacagtta 


5340 


ccaatgctta 


atcagtgagg 


cacctatctc 


agcgatctgt 


ctatttcgtt 


catccatagt 


5400 


tgcctgactc 


cccgtcgtgt 


agataactac 


gatacgggag 


ggcttaccat 


ctggccccag 


5460 


tgctgcaatg 


ataccgcgag 


acccacgctc 


accggctcca 


gatttatcag 


caataaacca 


5520 


gccagccgga 


agggccgagc 


gcagaagtgg 


tcctgcaact 


ttatccgcct 


ccatccagtc 


5580 


tattaattgt 


tgccgggaag 


ctagagtaag 


tagttcgcca 


gttaatagtt 


tgcgcaacgt 


5640 


tgttgccatt 


gctacaggca 


tcgtggtgtc 


acgctcgtcg 


tttggtatgg 


cttcattcag 


5700 


ctccggttcc 


caacgatcaa 


ggcgagttac 


atgatccccc 


atgttgtgca 


aaaaagcggt 


5760 


tagctccttc 


ggtcctccga 


tcgttgtcag 


aagtaagttg 


gccgcagtgt 


tatcactcat 


5820 


ggttatggca 


gcactgcata 


attctcttac 


tgtcatgcca 


tccgtaagat 


gcttttctgt 


5880 


gactggtgag 


tactcaacca 


agtcattctg 


agaatagtgt 


atgcggcgac 


cgagttgctc 


5940 


ttgcccggcg 


tcaatacggg 


ataataccgc 


gccacatagc 


agaactttaa 


aagtgctcat 


6000 


cattggaaaa 


cgttcttcgg 


ggcgaaaact 


ctcaaggatc 


ttaccgctgt 


tgagatccag 


6060 


ttcgatgtaa 


cccactcgtg 


cacccaactg 


atcttcagca 


tcttttactt 


tcaccagcgt 


6120 


ttctgggtga 


gcaaaaacag 


gaaggcaaaa 


tgccgcaaaa 


aagggaataa 


gggcgacacg 


6180 


gaaatgttga 


atactcatac 


tcttcctttt 


tcaatattat 


tgaagcattt 


atcagggtta 


6240 


ttgtctcatg 


agcggataca 


tatttgaatg 


tatttagaaa 


aataaacaaa 


taggggttcc 


6300 
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gcgcacattt ccccgaaaag tgccacctg 



6329 



<210> 36 

<211> 3423 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Plasmid pSUH5 



<*fUU> jD 

agattgcagc 


attacacgtc 


ttgagcgatt 


gtgtaggctg 


gagctgcttc 


gaagttccta 


60 


tactttctag 


agaataggaa 


cttcggaata 


ggaacttcaa 


gatcccctca 


cgctgccgca 


120 


agcactcagg 


gcgcaagggc 


tgctaaagga 


agcggaacac 


gtagaaagcc 


agtccgcaga 


180 


aacggtgctg 


accccggatg 


aatgtcagct 


actgggctat 


ctggacaagg 


gaaaacgcaa 


240 


gcgcaaagag 


aaagcaggta 


gcttgcagtg 


ggcttacatg 


gcgatagcta 


gactgggcgg 


300 


ttttatggac 


agcaagcgaa 


ccggaattgc 


cagctggggc 


gccctctggt 


aaggttggga 


360 


agccctgcaa 


agtaaactgg 


atggctttct 


tgccgccaag 


gatctgatgg 


cgcaggggat 


420 


caagatctga 


tcaagagaca 


ggatgaggat 


cgtttcgcat 


gattgaacaa 


gatggattgc 


480 


acgcaggttc 


tccggccgct 


tgggtggaga 


ggctattcgg 


ctatgactgg 


gcacaacaga 


540 


caatcggctg 


ctctgatgcc 


gccgtgttcc 


ggctgtcagc 


gcaggggcgc 


ccggttcttt 


600 


ttgtcaagac 


cgacctgtcc 


ggtgccctga 


atgaactgca 


ggacgaggca 


gcgcggctat 


660 


cgtggctggc 


cacgacgggc 


gttccttgcg 


cagctgtgct 


cgacgttgtc 


actgaagcgg 


720 


gaagggactg 


gctgctattg 


ggcgaagtgc 


cggggcagga 


tctcctgtca 


tctcaccttg 


780 


ctcctgccga 


gaaagtatcc 


atcatggctg 


atgcaatgcg 


gcggctgcat 


acgcttgatc 


840 


cggctacctg 


cccattcgac 


caccaagcga 


aacatcgcat 


cgagcgagca 


cgtactcgga 


900 


tggaagccgg 


tcttgtcgat 


caggatgatc 


tggacgaaga 


gcatcagggg 


ctcgcgccag 


960 


ccgaactgtt 


cgccaggctc 


aaggcgcgca 


tgcccgacgg 


cgaggatctc 


gtcgtgaccc 


1020 


atggcgatgc 


ctgcttgccg 


aatatcatgg 


tggaaaatgg 


ccgcttttct 


ggattcatcg 


1080 


actgtggccg 


gctgggtgtg 


gcggaccgct 


atcaggacat 


agcgttggct 


acccgtgata 


1140 


ttgctgaaga 


gcttggcggc 


gaatgggctg 


accgcttcct 


cgtgctttac 


ggtatcgccg 


1200 


ctcccgattc 


gcagcgcatc 


gccttctatc 


gccttcttga 


cgagttcttc 


tgagcgggac 


1260 


tctggggttc 


gaaatgaccg 


accaagcgac 


gcccaacctg 


ccatcacgag 


atttcgattc 


1320 


caccgccgcc 


ttctatgaaa 


ggttgggctt 


cggaatcgtt 


ttccgggacg 


ccggctggat 


1380 


gatcctccag 


cgcggggatc 


tcatgctgga 


gttcttcgcc 


caccccagct 


tcaaaagcgc 


1440 


tctgaagttc 


ctatactttc 


tagagaatag 


gaacttcgga 


ataggaacta 


aggaggatat 


1500 


tcactataaa 


aataggcgta 


tcacgaggcc 


ctttcgtctt 


cacctcgaga 


aatcataaaa 


1560 


aatttatttg 


ctttgtgagc 


ggataacaat 


tataatagat 


tcaattgtga 


gcggataaca 


1620 


atttcacaca 


gaattcatta 


aagaggagaa 


attaactcat 


atggaccatg 


gctaattccc 


1680 


atgtcagccg 


ttaagtgttc 


ctgtgtcact 


gaaaattgct 


ttgagaggct 


ctaagggctt 


1740 
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ctcagtgcgt 


tacatccctg 


gcttgttgtc 


cacaaccgtt 


aaaccttaaa 


agctttaaaa 


1800 


gccttatata 


ttcttttttt 


tcttataaaa 


cttaaaacct 


tagaggctat 


ttaagttgct 


1860 


gatttatatt 


aattttattg 


ttcaaacatg 


agagcttagt 


acgtgaaaca 


tgagagctta 


1920 


gtacgttagc 


catgagagct 


tagtacgtta 


gccatgaggg 


tttagttcgt 


taaacatgag 


1980 


agcttagtac 


gttaaacatg 


agagcttagt 


acgtgaaaca 


tgagagctta 


gtacgtacta 


2040 


tcaacaggtt 


gaactgcgga 


tcttgcggcc 


gcaaaaatta 


aaaatgaagt 


tttaaatcaa 


2100 


tctaaagtat 


atatgagtaa 


acttggtctg 


acagttacca 


atgcttaatc 


agtgaggcac 


2160 


ctatctcagc 


gatctgtcta 


tttcgttcat 


ccatagttgc 


ctgactcccc 


gtcgtgtaga 


2220 


taactacgat 


acgggagggc 


ttaccatctg 


gccccagtgc 


tgcaatgata 


ccgcgagacc 


2280 


cacgctcacc 


ggctccagat 


ttatcagcaa 


taaaccagcc 


agccggaagg 


gccgagcgca 


2340 


gaagtggtcc 


tgcaacttta 


tccgcctcca 


tccagtctat 


taattgttgc 


cgggaagcta 


2400 


gagtaagtag 


ttcgccagtt 


aatagtttgc 


gcaacgttgt 


tgccattgct 


acaggcatcg 


2460 


tggtgtcacg 


ctcgtcgttt 


ggtatggctt 


cattcagctc 


cggttcccaa 


cgatcaaggc 


2520 


gagttacatg 


atcccccatg 


ttgtgcaaaa 


aagcggttag 


ctccttcggt 


cctccgatcg 


2580 


ttgtcagaag 


taagttggcc 


gcagtgttat 


cactcatggt 


tatggcagca 


ctgcataatt 


2640 


ctcttactgt 


catgccatcc 


gtaagatgct 


tttctgtgac 


tggtgagtac 


tcaaccaagt 


2700 


cattctgaga 


atagtgtatg 


cggcgaccga 


gttgctcttg 


cccggcgtca 


atacgggata 


2760 


ataccgcgcc 


acatagcaga 


actttaaaag 


tgctcatcat 


tggaaaacgt 


tcttcggggc 


2820 


gaaaactctc 


aaggatctta 


ccgctgttga 


gatccagttc 


gatgtaaccc 


actcgtgcac 


2880 


ccaactgatc 


ttcagcatct 


tttactttca 


ccagcgtttc 


tgggtgagca 


aaaacaggaa 


2940 


ggcaaaatgc 


cgcaaaaaag 


ggaataaggg 


cgacacggaa 


atgttgaata 


ctcatactct 


3000 


tcctttttca 


atattattga 


agcatttatc 


agggttattg 


tctcatgagc 


ggatacatat 


3060 


ttgaatgtat 


ttagaaaaat 


aaacaaatag 


gggttccgcg 


cacatttccc 


cgaaaagtgc 


3120 


cacctgcatc 


gatggccccc 


cgatggtagt 


gtggggtctc 


cccatgcgag 


agtagggaac 


3180 


tgccaggcat 


caaataaaac 


gaaaggctca 


gtcgaaagac 


tgggcctttc 


gttttatctg 


3240 


ttgtttgtcg 


gtgaacgctc 


tcctgagtag 


gacaaatccg 


ccgggagcgg 


atttgaacgt 


3300 


tgcgaagcaa 


cggcccggag 


ggtggcgggc 


aggacgcccg 


ccataaactg 


ccaggcatca 


3360 


aattaagcag 


aaggccatcc 


tgacggatgg 


cctttttgcg 


tggccagtgc 


caagcttgca 


3420 


tgc 












3423 



<210> 37 

<211> 8609 

<212> DNA 

<213> Arti f i ci al sequence 

<220> 

<223> Plasmid pPCBlS 

<400> 37 
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r- f~\ -t- -4- r\ t~\ f~ ^ 3 


xgaaagaegg 


xgagcxggxg 


axaxgggaxa 


gxgxxcaccc 


■4- -4- -4- ■#- /~ "5 

xxgxxacacc 






ageaaaexga 


aacgxxxxca 


■4- y— y— -*- y- -*- f~m ^1. 

xcgcxcxgga 


gxgaaxacca 


cgacgaxxxc 




/-/~!/-!/~"3/~1"t~"t~-t-/ - 

cgyLdg l l lc 


IdLdCdldld 


xxcgcaagax 


gxggcgxgxx 


acggxgaaaa 


ccxggccxax 


loll 


■t--f-/— /-/~-t--5 -j i~i 


yy l LLdLiyd 


gaaxaxgxxx 


xxcgxcxcag 


ccaaxcccxg 


ggxgagxxxc 




dLLdy LLL Ly 


att"1"aaarni" 
dLL IdddLy L 


ggccaaxaxg 


-3 /— -3 -3 /~ -t~ -4- ^~ +■ 
gaeaaexxcx 


■\- f f*y r~ r~ f f~ e~ r~t -f- 

xcgcccccgx 


■4- +- -4- y— >>- *~ »% M 

xxxcaccaxg 




y y v_ ddci Lei l l 


didtytddyy 


LydLddLjgLg 


cxgaxgccgc 


xggcgaxxxa 


ggxxcaxcax 




nrrntrtntn 

y <-L.y LLLy iy 


dLyyLLLLLd 


xgxeggcaga 


axgcxxaaxg 


aaxxacaaca 


gxacxgcgax 




gagxggcagg 


gcggggcgxa 


axxxxxxxaa 


/-i /--i /— -a /-| -t- -4- -j -4- +- 

ggcagxxaxx 


ggxgccxaga 


->-| »-»--t-+-H «-|- 

aaxaxxxxax 


/on 


cxgaxxaaxa 


agaxgaxcxx 


exxgagaxeg 


xxxxggxcxg 


cgcgxaaxcx 


ettgetctga 


540 


dddCyadddd 


accgccxxgc 


agggcggxxx 


xxcgaaggxx 


cxcxgagcxa 


ccaactcxxt 


bCK) 


yddLLydyy l 


aacxggcxxg 


gaggagegea 


gxcaccaaaa 


cxxgxccxxx 


cagxxxagee 


CCA 

DDL) 


L LddLLyyLy 


l-cl Ly clL_ L LUd 


dydL LddL LL 


LLLLdddLLd 


dL LdCLdgLg 


gcxgcxgcca 




ntnntnrttt 

y L yy *-y ll l 


LytdLy LLLL 


■f- /~ *~ /~» ^ y~i ■♦- i~l 

xccgggxxgg 


^ /— -f- /— -3 -3 /-» ^ /~ 

acxcaagacg 


axagxxaccg 


gaxaaggege 


/oU 


agcggxcgga 


cxgaacgggg 


ggxxcgxgca 


xacagxccag 


exxggagega 


1 /— -♦- m y— y~ -4- y~ 
acxgccxacc 


o4U 


cggaacxgag 


xgxcaggcgx 


ggaaxgagac 


aaacgcggcc 


axaacagegg 


aaxgacaccg 


AAA 

yuu 


gxaaaccgaa 


aggcaggaac 


— * /^t ^1 y— *~\ 

a 99 a 9 a 9 c 9 c 


acgagggagc 


cgccagggga 


aacgccxggx 


ybu 




xccxgxcggg 


-f— +- g— /-% ^» ^ *^ r~ ^* 
xxxcgccacc 


— \ y~+- 1 -|- -4- "4— « — * 

acxgaxxxga 


gcgxcagaxx 


tcgxgaxgcx 




tgtcaggggg 


gcggagccxa 


xggaaaaacg 


gcxxxgccgc 


ggcccxcxca 


cxxccctgxx 


lOoO 


aa/i1"atT"htr 
ddy LdLLLLL 


cxggc.axcxx 


r^"anna a -a -t- /— 

ccaggaaaxc 


xccgccccgx 


xegxaageca 


xxxccgcxcg 


1 1 /I A 


tcyLay LLyd 


dLydLLydyL 


gxagcgagxc 


-3 1" ^a /~ /~\ rt 

agxgagcgag 


gaagcggaax 


axaxccxgxa 




LLdLdldLLL 


xgexgacgea 


ccggxgcagc 


exxxxxxexe 


cxgccacaxg 


"5 "5 /"l y— y~ -4— -4— y— — > 

aagcacxxca 


1 "5 CA 


LLydLdLLLL 


/~ *a "t~ *~\ r~\ f~ c 
LdLLdy LyLL 


aacaxagxaa 


gecagxaxax 


acacxccgcx 


-a/-«/— —» —j -t- 
agcgcccaax 


1 DTA 


o f /i «a «a «a /~ /— /■«• 

acgcaaaccg 


/— -4- f— /— y* /*i 

ccxcxccccg 


cgcgxxggcc 


y^l ^ ^ -4- ^— ^ -4- -4- — » — » 

gaxxcaxxaa 


xgcagcxggc 


~\ ^ +m ~\ y— • -4— -4w 

acgacaggxx 




-4— y-* y« /-« — \ #— -4— y— « ^« 

xcccgacxgg 


aaagegggea 


gxgagcgcaa 


cgcaaxxaax 


gtgagxxagc 


"tcactcatta 


1 A A A 
144U 


ggcaccccag 


gcxxxacacx 


xxaxgexxec 


ggcxcgxaxg 


xxgxgxggaa 


xxgxgagcgg 


1 CAA 


ataaraattt 


LdL.dLdyydd 


acagcxaxga 


ccaxgaxxac 


naa+"*T/ia<ir 

gaaxxegage 


xcggxaccca 


IjDU 


aacgaaxxcg 


cccxxxxgac 


ggxexgegea 


— — — — — —— —— ~ 

aaaaaacacg 


-|--f-/--l /~/~-t--4--3/- 

xxcaccxxac 


*4~ y— ^1 -4- -4— -4-- /— « 

xggcaxxxcg 




gcxgagcagx 


xgcxggcxga 


■♦- -3 -t- /~ -3 -f- ^ /~ 
xaxegaxage 


/~-4--4-/-|-3-4-/~ 

cgccxxgaxc 


agxxacxgcc 


ggxxcagggx 


IDoU 


gagcgggaxx 


gtgxgggtgc 


cgcgaxgcgx 


gaaggcaege 


xggcaccggg 


caaaegxaxx 


X/ 4U 


eg xcega xgc 


xgcxgxxaxx 


aacagcgcgc 


gaxcxxggcx 


gxg cgaxcag 


xcacggggga 


loUU 


f-t-ar1-nnnt'<- 

l idciggdii 


xagccxgcgc 


f~% f% -4- +- « — * — > -4- fm 

ggxxgaaaxg 


gxgcaxgcxg 


#~ +■ #~ /~i y~ -4- « — * -4— 

ccxcgcxgax 


xc xggaxgax 


loDU 


atgccctgca 


tggacgatgc 


geagatgegt 


egggggegtc 


ccaccattca 


cacgcagtac 


1920 


ggtgaacatg 


tggegattet 


ggcggcggtc 


gctttactca 


geaaagegtt 


tggggtgatt 


1980 


gecgaggctg 


aaggtctgac 


gccgatagcc 


aaaactcgcg 


cggtgtcgga 


gctgtccact 


2040 


gcgattggca 


tgeagggtet 


ggttcagggc 


cagtttaagg acctctcgga 
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aggegataaa 


2100 



ccccgcagcg 


ccgatgccat 


actgctaacc 


aatcagttta 


aaaccagcac 


gctgttttgc 


2160 


gcgtcaacgc 


aaatggcgtc 


cattgcggcc 


aacgcgtcct 


gcgaagcgcg 


tgagaacctg 


2220 


catcgtttct 


cgctcgatct 


cggccaggcc 


tttcagttgc 


ttgacgatct 


taccgatggc 


2280 


atgaccgata 


ccggcaaaga 


catcaatcag 


gatgcaggta 


aatcaacgct 


ggtcaattta 


2340 


ttaggctcag 


gcgcggtcga 


agaacgcctg 


cgacagcatt 


tgcgcctggc 


cagtgaacac 


2400 


ctttccgcgg 


catgccaaaa 


cggccattcc 


accacccaac 


tttttattca 


ggcctggttt 


2460 


gacaaaaaac 


tcgctgccgt 


cagttaagga 


tgctgcatga 


gccattttgc 


ggtgatcgca 


2520 


ccgccctttt 


tcagccatgt 


tcgcgctctg 


caaaaccttg 


ctcaggaatt 


agtggcccgc 


2580 


ggtcatcgtg 


ttacgttttt 


tcagcaacat 


gactgcaaag 


cgctggtaac 


gggcagcgat 


2640 


atcggattcc 


agaccgtcgg 


actgcaaacg 


catcctcccg 


gttccttatc 


gcacctgctg 


2700 


cacctggccg 


cgcacccact 


cggaccctcg 


atgttacgac 


tgatcaatga 


aatggcacgt 


2760 


accagcgata 


tgctttgccg 


ggaactgccc 


gccgcttttc 


atgcgttgca 


gatagagggc 


2820 


gtgatcgttg 


atcaaatgga 


gccggcaggt 


gcagtagtcg 


cagaagcgtc 


aggtctgccg 


2880 


tttgtttcgg 


tggcctgcgc 


gctgccgctc 


aaccgcgaac 


cgggtttgcc 


tctggcggtg 


2940 


atgcctttcg 


agtacggcac 


cagcgatgcg 


gctcgggaac 


gctataccac 


cagcgaaaaa 


3000 


atttatgact 


ggctgatgcg 


acgtcacgat 


cgtgtgatcg 


cgcatcatgc 


atgcagaatg 


3060 


ggtttagccc 


cgcgtgaaaa 


actgcatcat 


tgtttttctc 


cactggcaca 


aatcagccag 


3120 


ttgatccccg 


aactggattt 


tccccgcaaa 


gcgctgccag 


actgctttca 


tgcggttgga 


3180 


ccgttacggc 


aaccccaggg 


gacgccgggg 


tcatcaactt 


cttattttcc 


gtccccggac 


3240 


aaaccccgta 


tttttgcctc 


gctgggcacc 


ctgcagggac 


atcgttatgg 


cctgttcagg 


3300 


accatcgcca 


aagcctgcga 


agaggtggat 


gcgcagttac 


tgttggcaca 


ctgtggcggc 


3360 


ctctcagcca 


cgcaggcagg 


tgaactggcc 


cggggcgggg 


acattcaggt 


tgtggatttt 


3420 


gccgatcaat 


ccgcagcact 


ttcacaggca 


cagttgacaa 


tcacacatgg 


tgggatgaat 


3480 


acggtactgg 


acgctattgc 


ttcccgcaca 


ccgctactgg 


cgctgccgct 


ggcatttgat 


3540 


caacctggcg 


tggcatcacg 


aattgtttat 


catggcatcg 


gcaagcgtgc 


gtctcggttt 


3600 


actaccagcc 


atgcgctggc 


gcggcagatt 


cgatcgctgc 


tgactaacac 


cgattacccg 


3660 


cagcgtatga 


caaaaattca 


ggccgcattg 


cgtctggcag 


gcggcacacc 


agccgccgcc 


3720 


gatattgttg 


aacaggcgat 


gcggacctgt 


cagccagtac 


tcagtgggca 


ggattatgca 


3780 


accgcactat 


gatctcattc 


tggtcggtgc 


cggtctggct 


aatggcctta 


tcgcgctccg 


3840 


gcttcagcaa 


cagcatccgg 


atatgcggat 


cttgcttatt 


gaggcgggtc 


ctgaggcggg 


3900 


agggaaccat 


acctggtcct 


ttcacgaaga 


ggatttaacg 


ctgaatcagc 


atcgctggat 


3960 


agcgccgctt 


gtggtccatc 


actggcccga 


ctaccaggtt 


cgtttccccc 


aacgccgtcg 


4020 


ccatgtgaac 


agtggctact 


actgcgtgac 


ctcccggcat 


ttcgccggga 


tactccggca 


4080 


acagtttgga 


caacatttat 


ggctgcatac 


cgcggtttca 


gccgttcatg 


ctgaatcggt 


4140 
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LLdy l Ldy Ly 


yd Lyy LLyyd 


LLdLLLdLyL 


/- -a rt -f- -3 rantri 

Ldy LdLdy Ly 


atrna t- n n a c 
dLLydLyydL 


nnnnt+a /~a /— 
9999 *- LdLdL 




nrrfnattrt 
y LL LydL LL L 


yLdL LdLyLy 


Ldy yd L L LLd 


nnratttatr 
y y Ld L L Ld LL 


99 LLdyydy l 


nnraartnan 

y y LddL Ly dy 




LyLyLLyLd l 


yy l l Ld Li_y l 


rarrnattat" 

LdLLyd L Ld L 


ratnnatnrn 
LdLyydLyLy 


arnntrnatr 

dLyy LLy d ll 


anraaaatnn 
dy Ldddd Lyy 




rtarrnrttt 

L LdLLyt L L L 


y L L LdLdLLL 


Ly LLy L L L LL 


rnraarrnra 
LyLddLLyLd 


l Ly l LydLLy 


aana/~ar~a/~a 
ddydLdLdLd 


H30U 


/— +- a /— a "t~ "t~ /*i a f 
LLaLd L LydL 


a ann/" , ^*aa't*^~ 
ddyyL Ldd LL 


LLLdygLLyd 


-J/~rtrtrt^rt/-/-1-f- 

acgggcgcg l 


/~ana a^~a"t~"f~/~ 

cagaacaxxc 


/a /— rt a "t~ +■ a *t~ rt /~ 

gcgaxxaxgc 




19 cy LydLdy 


ggnggccgi 


"t~a^~arta/~rt"t~"t~ 
LdLdydLy I L 


gc rgcgggaa 


gaacagggxg 


/— ■3"f--f-/~t/— /— /--^4- 

caxxgcccax 




Ldty L LddLy 


n rt /— n -j a a "t~ 
y y L.y d Ldd LL 


g LLagx LLig 


rt/~aa^*a/^/~a a 

y Laacagcaa 


/— /— <~f /— -3 -3 /-« /- /— -f- 

ccgcaagccx 


<~i +- a rt /- rt rt a "t~ +■ 

gxagcggaxx 


*f JUL) 


o-L.yL.yi_L.yyy 


LLyLL LLdLL 


rna /- a -1 1- 1~ r\r\ 
LydLddLLyy 


/— +- a /-+-/-/-/— -i- a 

LLdLLLCLId 


ccgcxcgcgg 


■f- />• /-t /— rt /— +- rt rt /— 

xggcgcxggc 




LydLLy LLLL 


agcgcgLigg 


a"t~f"i"t~ri"t~"t~"t~a /~ 
dLgtg LLLdL 


L LL L LLC LL L 


/-«+--*-/— -3/— /--3/-1-3 
gxxcaccaga 


egaxxgexca 


/con 


rtttnrrran 
L L L LyLLLdy 


r~ a arnttnnr 
LddLy L Ly y L 


an/~aar""a/irtrt 

ay Ldd Ldy yy 


giiiiiLcgc 


axgexgaaxe 


/-|/— -3-t-/-t-t--f-/-i-f--f- 

gcaxgxxgxx 


A ~7 Af\ 
4 / 4U 


L L LdyLLyyd 


LLy y LLy dy l 


cdcgc Lggcg 


eg eg a cgcag 


cgxxxcxaxg 


rt^~+*+* "3 /—/—/— rt a 

gcxxacccga 


40UU 


yydt LiydLi. 


gCLCgCLLlL 


a^/ifrtrtrt-a a a 

aegcgggaaa 


ac Lcaccg x.g 


a /— /— rt a "f~ /— rt rt /— 

accgaxcggc 


xacgcaxxcx 




nanr^nnfaart 
9<i9 *-99 L.cla.y 


C f f~y f C f rt "t~ +" 

LCg LLCg L LL 


/— /— /^ "i~ "t~ "t~ "t~ /— /~i /— 
ccgL LLLcgc 


rtrt/~a"^"+"rt/~art 

ggca l xgcag 


rt/~a — 1 "t~ -f- -t~ rt *^ 

gcaaxxaxga 


cgacxcaxcg 




+- "t~ n a 3 n a nrri 

xxgaagagcg 


"3/— "Haz^a^/aa "3 

dLLaLatydd 


a/~/~aa/~^a^~n 
dCCddCLdCg 


rt +* ^ "^+*^rtrt^rt 

gxaaxxggxg 


egggexxxgg 


xggccxggca 




LLyyLddULL 


yLLLdLdgyL 


Ly Lay y La l l 


rrtnttttnr 

LLxgxxxxgc 


xgexxgagea 


rt y— rt ^* rt *^ /— —\ 

gcgcgacaag 


DU4U 


cLy y y Ly y ll 


nnn/~'f"1"a "t" n 1~ 

yyyLLLdLy l 


■f""t"a"t"r"annan 
L LdLLdyydy 


/— -jrtrtrt/— -*--t--t--a 
LdyyyLL LLd 


LxxxxgaxgL 


-3^/-|y— /— /— f~ f 

aggcccxacc 


jiUU 


y L La LLdLty 


dLLLLdyLyL 


ydL Lyddydd 


LLyxxxgLXL 


xggLLggxaa 


a r a nr'h^ a an 

acagexxaag 


J -LOU 


yd l LdL_y LL.y 


anrtnttrirr 
dyL Ly L LyLL 


nntrarnrrn 
yy LLdLyLLy 


ttttatrnrr 
LLLLdLLgLL 


xgxgLxggga 


t~\-\-t~t~i~\r\t~'zx art 

gxccggcaag 




ntrttraatt 
y LL L LLdd L L 


dLydLddLyd 


LLaggLLLag 


xxagaagege 


arta+"a/~art/~a 

ag ax a cage a 


gxxxaaxccg 




/-/"i/— /-i'3-t - rt-t - +~rt 

cgcgaigxxg 


cgggixaxcg 


-3 rt /— rt "t~ +- /— /— -f- -f- 

agcg l Lee l l 


gaexaxxege 


rt HH rt *~ rt +- — 1 ^ +- 

gxgccgxaxx 


caaxgagggc 




■t~ a "t* /— "t~ /~i a a 
LdLLLyddgC 


■t - /■* n rt /™ a /- "f~ rt +■ 

LLggcdLxg l 


rt/~/~i-1--!-1-1-1--3i 

gCC L L II lid 


xcgxxcaaag 


acaxgexxeg 


ggccgcgccc 


c: a nn 


Ldy L Lyy Ldd 


■Ilrt/— "t~rt/- ^lrtrt/"~ 

ag ccgcaggc 


■3 -f- rt rt /— /-| /~ a fl /~ 

a Ly y Ly cay l 


/"i^+ , 't"'a^"a/"i'+~a 

gxxxacagxa 


a •^rt"t~"t~rt/— /— rtrt 

aagxxgccgg 


cxacaxxgag 


34DU 


ydtydyLdLL 


LLcggcaggc 


nttttrtttt 

gilllLlIII 


/~a /~-t~/— rt/~-f~/-+- 

cacxcgcxcx 


+" a rt +■ rt rt rt rt rt rt 

xagxgggggg 


rt a a "I" #— #" rt +■ ■+- 

gaaxccgxxx 




yLddLL *-cy L 


rratf tatar 
LLd LL LdLdL 


nrtnattrar 
y L Ly d L LLdL 


rt/— /-|+--f-'3/~|'a a /— 

gcgxxagaac 


/"i/"ina a "f - /~i rt rt /~i 

gggaaxgggg 


/— /-I-*-/— -f-/-i/~i-f--f--f- 
cgxcxggxxx 


J JOU 


ccacgcggxg 


gaaccggLgc 


/~i/~-t-/~i/~i-f-/— —1 -3 +- 

gciggiLdai 


rt rt /■* a +■ rt a +■ /— ~~% 

ggcaxgaxca 


a rt /— +■ rt +■ -f- /— — 1 

agcxgxxxca 


ggaxcxgggc 


DD4U 


ggcgaagxcg 


xgc l xaacgc 


ccggg Lcag L 


caxaxggaaa 


ccgxxgggga 


caagaticag 


j /UU 


gccgxgcagx 


+■ rt a a rt a /— rt rt 

xggaagacgg 


*— — 1 /^i ^ y~ rt rt ^ ^ +■ 

cagacgg l l l 


gaaaccxgcg 


cggxggcgxc 


gaacgcxgax 


j /bU 


g 1 xg LdCdid 


/—^■^a^^rtz—rta 

LL La LLgcga 


icigLigiLi 


cagcaxcccg 


/— art/— /~rt/~+" a a 

cagccgcxaa 


rt /— a rt rt /— rt a a a 

geaggegaaa 




a *a -3 /— "t~ /-1 /— a a "t~ 
ddaLLyCddL 


LLddgLg Ld L 


n a n "t* a a /— +• /- 3 

yay LddL LLd 


rtnttfntar 

cxgxxxgxac 


trtattttnn 

xcxaxxxxgg 


•+- /— 4- /— -\ -3 /- /— -3 +- 
xcxcaaccax 


CORA 
DOOU 


/— "3 "t - /— "3 /~ rt a I" /~ 

LdLLdLyd LL 


-3 -J /~-f-/~ rt/~/~ /~ a 

ddL LLy L LLd 


LLdLdLLy LL 


Ly l l l Ly y y l 


/— a /— n /~ "t~ a /- /- rt 
LdLyLLdLLy 


*t"rta a /— rt a 
Ly ddL LydL L 


D y*f U 


LdLydddL L L 


■t~ - t~aa/'~/~a1~na 
L LddLLdLyd 


L y y LLLyyLL 


ydyydL ll l l 


LyLLLLdLLL 


a/~ar~n/™a/~/~"l~ 
dLdLyLdLLL 


DUUU 


tgtgtcacgg 


atccgtcact 


ggcaccggaa 


gggtgcggca 


gctattatgt 


gctggcgcct 


6060 


gttccacact 


taggcacggc 


gaacctcgac 


tgggeggtag 


aaggaccccg 


actgegegat 


6120 


cgtatttttg 


actaccttga 


gcaacattac 


atgcctggct 


tgegaageca 


gttggtgacg 


6180 


caccgtatgt 


ttacgccgtt 


cgatttccgc 


gacgagctca 


atgcctggca 


aggtteggee 


6240 



Page 17 



ttctcggttg 


aacctattct 


gacccagagc 


gcctggttcc 


gaccacataa 


ccgcgataag 


6300 


cacattgata 


atctttatct 


ggttggcgca 


ggcacccatc 


ctggcgcggg 


cattcccggc 


6360 


gtaatcggct 


cggcgaaggc 


gacggcaggc 


ttaatgctgg 


aggacctgat 


ttgacgaata 


6420 


cgtcattact 


gaatcatgcc 


gtcgaaacca 


tggcggttgg 


ctcgaaaagc 


tttgcgactg 


6480 


catcgacgct 


tttcgacgcc 


aaaacccgtc 


gcagcgtgct 


gatgctttac 


gcatggtgcc 


6540 


gccactgcga 


cgacgtcatt 


gacgatcaaa 


cactgggctt 


tcatgccgac 


cagccctctt 


6600 


cgcagatgcc 


tgagcagcgc 


ctgcagcagc 


ttgaaatgaa 


aacgcgtcag 


gcctacgccg 


6660 


gttcgcaaat 


gcacgagccc 


gcttttgccg 


cgtttcagga 


ggtcgcgatg 


gcgcatgata 


6720 


tcgctcccgc 


ctacgcgttc 


gaccatctgg 


aaggttttgc 


catggatgtg 


cgcgaaacgc 


6780 


gctacctgac 


actggacgat 


acgctgcgtt 


attgctatca 


cgtcgccggt 


gttgtgggcc 


6840 


tgatgatggc 


gcaaattatg 


ggcgttcgcg 


ataacgccac 


gctcgatcgc 


gcctgcgatc 


6900 


tcgggctggc 


tttccagttg 


accaacattg 


cgcgtgatat 


tgtcgacgat 


gctcaggtgg 


6960 


gccgctgtta 


tctgcctgaa 


agctggctgg 


aagaggaagg 


actgacgaaa 


gcgaattatg 


7020 


ctgcgccaga 


aaaccggcag 


gccttaagcc 


gtatcgccgg 


gcgactggta 


cgggaagcgg 


7080 


aaccctatta 


cgtatcatca 


atggccggtc 


tggcacaatt 


acccttacgc 


tcggcctggg 


7140 


ccatcgcgac 


agcgaagcag 


gtgtaccgta 


aaattggcgt 


gaaagttgaa 


caggccggta 


7200 


agcaggcctg 


ggatcatcgc 


cagtccacgt 


ccaccgccga 


aaaattaacg 


cttttgctga 


7260 


cggcatccgg 


tcaggcagtt 


acttcccgga 


tgaagacgta 


tccaccccgt 


cctgctcatc 


7320 


tctggcagcg 


cccgatctag 


ccgcatgcct 


ttctctcagc 


gtcgcctgaa 


gtttagataa 


7380 


cggtggcgcg 


tacagaaaac 


caaaggacac 


gcagccctct 


tttcccctta 


cagcatgatg 


7440 


catacggtgg 


gccatgtata 


accgtttcag 


gtagcctttg 


cgcggtatgt 


agcggaacgg 


7500 


ccagcgctgg 


tgtaccagtc 


cgtcgtggac 


cataaaatac 


agtaaaccat 


aagcggtcat 


7560 


gcctgcacca 


atccactgga 


gcggccagat 


tcctgtactg 


ccgaagtaaa 


tcagggcaat 


7620 


cgacacaatg 


gcgaatacca 


cggcatagag 


atcgttaact 


tcaaatgcgc 


ctttacgcgg 


7680 


ttcatgatgt 


gaaagatgcc 


agccccaacc 


ccagccgtgc 


atgatgtatt 


tatgtgccag 


7740 


tgcagcaacc 


acttccatgc 


cgaccacggt 


gacaaacacg 


atcagggcat 


tccaaatcca 


7800 


caacataatt 


tctcaagggc 


gaattcgcgg 


ggatcctcta 


gagtcgacct 


gcaggcatgc 


7860 


aagcttggca 


ctggccgtcg 


ttttacaacg 


tcgtgactgg 


gaaaaccctg 


gcgttaccca 


7920 


acttaatcgc 


cttgcagcac 


atcccccttt 


cgccagctgg 


cgtaatagcg 


aagaggcccg 


7980 


caccgatcgc 


ccttcccaac 


agttgcgcag 


cctgaatggc 


gaatggcgct 


gatgtccggc 


8040 


ggtgcttttg 


ccgttacgca 


ccaccccgtc 


agtagctgaa 


caggagggac 


agctgataga 


8100 


aacagaagcc 


actggagcac 


ctcaaaaaca 


ccatcataca 


ctaaatcagt 


aagttggcag 


8160 


catcacccga 


cgcactttgc 


gccgaataaa 


tacctgtgac 


ggaagatcac 


ttcgcagaat 


8220 


aaataaatcc 


tggtgtccct 


gttgataccg 


ggaagccctg 


ggccaacttt 


tggcgaaaat 


8280 
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gagacgttga tcggcacgta agaggttcca actttcacca taatgaaata agatcactac 8340 

cgggcgtatt ttttgagtta tcgagatttt caggagctaa ggaagctaaa atggagaaaa 8400 

aaatcactgg atataccacc gttgatatat cccaatggca tcgtaaagaa cattttgagg 8460 

catttcagtc agttgctcaa tgtacctata accagaccgt tcagctggat attacggcct 8520 

ttttaaagac cgtaaagaaa aataagcaca agttttatcc ggcctttatt cacattcttg 8580 

cccgcctgat gaatgctcat ccggaattt 8609 
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